Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



^> 



t: eUtc- 7 lit,. S^.vy2_i 




1 






srzxi>"^~^f.'z>.' 



uss 



I . 




1 

i 3 2044 096 996 59( 



■W^i^^i— «- 



» s. • 



'i ■ \ 



.1 



.It- 



t 



V 



»1 : 






' J" :.»! 






* i 






KEY 



TO IHl 



INTELLECTUAL ARITHMETIC, 



CONTAXmiQ 



ANSWEBS AKD SOLTJTIOIIS OF THE MORE BIFFICtJiT 
EXAMPLES IN THAT WOBK. 



FOB THS USB 07 TBAOBBBS. 



Br BENJAMIN GREENLEAF, A-M, 

IVTBOR OF A SXBIXS 07 ASUHXEnOS, BO. 



BOSTON: 

PUBLISHED BY ROBERT S. DAVIS & CO. 
kewyork: d. appleton ft co., and mason brothers. 

PHILADELPHIA: J. B. UtPPINCOTT AND COMPANY. 
CHICAGO : KKES A39n> 'UESU 



Entored aoeording to Act of Congress, in the year 1868, by 

BENJAMIN GREENLEAF, 

in the Clerk's Office of th^^Mstrict (;|oi]^«imeVistrlot of Massachusetts. 






FACE. 



Since the publication of the Intellectaal Arithmetic, it has 
been found expedient to prepare a Key, to lighten the labor of 
teachers. It would, however, be impracticable and unne- 
cessary to furnish a full analysis of every example. The 
solutions which involve new principles are given in full, un- 
less those fumbhed in the Arithmetic itself form a sufficient 
guide ; if other examples require any attention, either the 
answers alone are given, or the leading points of the analyens 
are briefly expressed, using signs whenever it is practicable, 
and contracting more than would be allowable in recitation, 
even by the most advanced pupils. 

It wUl be observed, that, in using the sign X> ^c multi- 
plier is sometimes placed before, and sometimes after it. 

As this work is intended for the use of teachers only, lan- 
guage is sometimes used in the discusaon of principles which 
young pupils might not understand, and occaaonally more 
than one mode of analysis is given, leaving the teacher to 
select the one which will be most consistent with his own 
method of teaching. 

Lessons LII. - LXm. were prepared for the convemence 
of those teachers who wish to train their pupils to perform 
mental operations on large numbers. Others can omit any 
portion of these lessons if they choose to do so, as such a 
course would not mar the unity of the work. 

Mat 16, 1858. 
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Lessons I.-X. treat of Addition and Subtraction, and 
require no explanation here. 

Lesson XI. Page 24, Note. This formula may be intro- 
duced by either smce^ cw, if^ or a similar conjunction, or 
otherwise varied to suit the taste of different teachers. The 
reasoning, fully expressed, would include the fact that 2 
apples cost twice as much as one apple. The pupil should un- 
derstand that the suppressed proposition is always understood ; 
but it is so intimately connected with the very idea of num- 
ber, and so readily suppHed, that it may not be necessary 
always to express it, any more than it is ^ways necessary to 
express both the premises of every syllogism. A formula 
which is used so constantly, should be as brief as possible, pro- 
vided it be at the same time accurate. 

LESSON XIII — Pages 28-31. 

10. If one travels 3 and the other 4 miles an hour, at the 
end of one hour they will be 8 -|- 4 = 7 miles apart ; in 5 
hours they will be 5 limes 7 miles, which are 3^ miles, apart. 

19. If one travels 4 and the other 8 miles an hour, in one 
hour they will be 4 -|- 3 = 7 miles nearer each other ; in 6 
hours they wiU be 5 times 7 miles, or 35 miles, nearer each 
other. They were 50 miles apart when they started, hence 
the distance between them wiH b^ tha dififeKXiaft between 60 
said 35 miles, which is 15 xmlea. 
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87. $175. [25X6 + 25] 

88. 96 f^et [(12 — 4) X 12] 
46. 20 quarts. [64 — (24 + 20)] 

46. 80 chickens. [(8 + 1^ + 22) X 2] 

47. 80 nuts. [75 — (20 + 25)] 

48. Each obtained 52 cents. 

LESSON XVIII. — Pages 42-44. 

16. 63 cents are 7 times 9 cents; therefore, for 63 cents 
there can be bought 7 times 4 oranges. Or it might be 
stated thus : — As many times 4 oranges can be bought for 
63 cents, as 9 cents is contsdned times in 68 cents; 9 is con- 
tained in 68, 7 times ; therefore there can be bought 7 times 
4 oranges, which are 28 oranges. 

1 7. $ 28. [1 ton costs $ 7, and 4 tons cost 4 times $ 7.] 

18. 8cents. [(60 -J- 4) X 8 « 46 ; (60 -^ 6) X ^ «=48; 
48— 45 « 3.] 

26. If it take 4 men 8 days, it will take 1 maif 4 times 8 
days, which are 32 days ; if it take 1 man 82 days, it will 
take 16 men one sixteenth of 82 da3r8, which is 2 days. 

27. If it require 16 men to do it in 2 days, it will require 
2 times 16 men, or 82 men, to do it in one day, and it will 
require one eighth of 32 men to do it in 8 days. Or, 

If it take 16 men 2 days, it will take 1 man 16 times 2 days, 
or 82 days, and if it take 1 man 32 days, it will take as 
many men to do it in 8 days as 8 days is contained times in 
82 days.* Ans. 4 men. 

* It will be observed that, in dividing 82 by 8, we use different 
expressions in the two eolations here given. Where the numbers are 
of different denominations, and the dividend is of the same kind as the 
result, we may use the expression, "one eighth of 82 men"; but 
where the denominations are the same, we must say, " as many as 8 
days is contained times in 82 days." In the latter case the divisor 
and dividend are both denominate and the quotient abstract; but the 
former is really multiplying by a firaction, the multiplicand and. 
product (or dividend and quotient) being denominate, and the multi* 
plier Cor divisor) abstract. Several examples m "Lw»ai» "XSN .^X^^ 
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29. 6 days. [(9X8)-^12] 

81. 15 hours. [80 —•(7 — 5)] 

82. 15 minutes. [(40-7-4) — (40-1-5) « 2; 30-^2 a- 15] 
38. $ 32. [(12 4- 20 4- 64) -^ 8] 

34. $5. [(18-T-3)X lO-r-12] 

35. 9 bushels. [27 X 8 -^ 9] 

86. If 1 bushel of com is worth 2 bushels of oats, 2 bushels 
of com are worth 2 times 2 bushels of oats, which are 4 bush- 
els of oats ; hence 4 bushels of oats ore worth 1 bushel of 
wheat, and 20 bushels of oats are worth as many bushels of 
wheat as 4 is contained times in 20. Ans. 5 bushels. 

87. 3 days. | 88. 9 pounds. [81 -^ (3 X 8)] 
89. If 10 gallons run in and 5 gallons run out in an hour, 

5 gallons remain in the cistern, and it will take as many hours 
to fill it as 5 gallons is contained times in 60 gallons. 

Ans. 12 hours. 

LESSON XIX.— Pages 45, 46. 
United States Monet. 

1. Since in 1 cent there are 10 mills, in 2 cents there wiQ 
be 2 times 10 mills, which are 20 nulls. Or, 

Hiere are 2 times as many mills in 2 cents as in 1 cent ; in 
1 cent there are 10 mills, and in 2 cents there will be 2 
limes 10 mills, which are 20 mills. Theref(»re, in 2 cents 
there are 20 mills. 

All examples in Beduction Descending may be explained 
ux a maimer similar to one of the above forms. 

and XVn. might be solyed by the former method, as well as the one 
given in Lesson XIV. 

The 26th question might also be solved by finding how many men 
It would take to do it in one day. All similar examples may be ex- 
plained in these two ways; but perhaps it is as well to select the 
method which makes the intermediate results of the same denomi- 
nation as the answer is to be. The facts that it will take 16 men i 
as long as it takes 4 men, and will tec^xiitQ \«a masv^ xsatl tA do tiba 
work in 8 days as to do it in 2 da^ft, ^'^^ t^^E^^vSsa&ssE^^^a^^ifi&sKa. 
26 and 27. 
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2. As there is 1 cent in 10 mills, there will be as many 
cents in 20 mills as 10 mills is contained times in 20 mills, 
which are 2. Ans. 2 cents. 

All examples in Reduction Ascending may be explained in 
a similar manner. 

In 47 mills there are 4 cents, and 7 mills remaining. 

4. In 43 cents there are 4 dimes, and 3 cents remaining. 

10. If 1 yard costs 6 mills, 20 yards will cost 20 times 5 
mills, which are 100 mills. As there is 1 cent in 10 mills, 
there will be as many cents in 100 mills as 10 mills is con* 
tsdned times in 100 mills, which are 10. Ans. 10 cents. 

U. $6. [(2X 30)-^10] 

12. 25 lbs. [(10 X 5) -7- 2] 

13. If 7 lbs. cost 70 cents, 1 pound will cost, one seventh 
of 70 cents, which is 10 cents. There are 10 dollars in 1 
eagle; in 1 dollar there are 100 cents, and in 10 dollars 
there will be 10 times 100 cents, which are 1,000 cents. If 
1 pound costs 10 cents, we can buy as many pounds for 1,000 
cents as 10 cents is contained times in 1,000 cents, which are 
100. Ans. 100 lbs. 

English Money. 

8. Since in 1 pound there are 20 shillings, in 2 pounds 
there will be 2 tunes 20 shillings, which are 40 shillings, and 
6 shillings added give 46 shillings. 
9. 6 shillmgs. [(3 X 24) -7- 12] 

10. 8£. [(5 X 32) -7. 20] 

LESSON XX.— Pages 46-48. 

Troy Weight. 

9. $5.40. [6 X (20 X 4 4- 10)] 
10. 406 dimes. [9 X (20 X 2 + 6)] 

Avoirdupois Weight. 
9. $240. [20 X^X 2] 
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10. 163 lbs. [26 X 6 + 13] 

11. $ 22.50. [(4 X 2 4- 1) X 25 X 10] 

12. $ 180. [20 X 3 X (15 -7- 5)] 



LESSON XXL — Pages 48-50. 
Long Mbabube. 



12. 96 fur. ; 144 fur. 

18. 40 m.; 120 m.; 240 m. 



14. 102 in.; 65 in. 



7. $80. 

8. 61 nails. 

9. 23 quarters. 



Cloth Measxtbe. 

10. 5 yd., and 8 qr. rem. 

11. $1.80. 

12. $4. 



LESSON XXIL— Pages 60,61. 

Squabe Measttbe. 
8. 108 sq. rods. | 9. $800. | 10. 260 sq. rods. 

Solid Measube. 

8. $30. [3X2X5] 

9. $ 25. [(40 X 2 + 20) 4- 4] 



LESSON XXIIL— Pages 52,53. 
Liquid Measube. 



8. t^ 1.60; $2.56; $3.20. 

9. 24 eta.; 12cts.: Sets. 
10. $1.28. 



11. $8. 

12. 20 gills. 

13. $42. [8X(70 



-rS)] 



Dby Measube. 



7. 96 cts. 

8. $1.28. 

9. 64 qta. | 96 qta. 



10. 184 pints. 

11. $8.20. 
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LESSON XXIV.*— PAGE8 53-W, 

Tablb of Time. 

9. 2110018. I 10. 5 months. | 11. 5 months. 
12. 4 days. [6 pairs in one day; 24 -J- 6 =» 4] 

MiSCELLAlTEOtJS TaBLE. 

9. $22. 



S. $14.40. 

5. $24. 

6. 60cts. 

7. $2. 

8. 16cte. [2 X (24 -rB)] 



10. $6. 

11. 20cts. 

12. $6. 



LESSON XXV.— Pages 56-58. 

10. Since there is one trhole one in 2 halves, there mH be 
as many whole ones in 6 halves as 2 halves is contained 
times in 6 halves, vhich are 8. 

12. ^ of 1 is ^, and ^ of 5 is 5 times ^, which are f. As 
in } there is one whole one, in f there 'mil be as many whole 
ones as f is contained times in f , which are 2 and 1 ha^ 

13. 7 is as many times 2 as 2 is contained in 7^ which are 
8 tames 2 and ^ of 2. 

28. 15 times 3 and f of 3. 

32. If 5 quarts cost 35 cents, 1 quart will cost ^ of 35 
cents, which is 7 cents ; 7 cents is contained in 21 cents 8 
times ; hence 1 quart will cost |^ of 21 cents. If 1 quart 
costs i of 21 cents, 2 quarts will cost 2 times |-, which aie |, 
of 21 cents. Or, 

Since 1 quart costs 7 cents, it will cost -fj of 21 cents, and 
2 quarts vnH cost 2 times ^, which are •^. [The regaoning 
is more fully given in the 37th.] 

37. 1 is ^ of 4, since 1 taken 4 times »> 4 ; 2 is 2 times 
^ » I of 4 ; and 3 is I of 4. 

46. ^, or -fy, of $ 16. The pupil is not supposed to under- 
siaad reducing Aac^ona to their lowest tenoa, «d4 \«!BfiA ^ 
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mnst use one of the two methods by wHch the S2d example 
IS explained. 

48. I of $ 160 is S 40, and | will be d times $40^ which 
are $ 120, and $ 5 added make $ 125, the cost of the wagon. 

LESSON XX VI.— Pages 58^60. 

I. It will be the same part of a barrel that $ 2 is of $ 10. 
$ 2 is contained in $ 10, 5 times, and is ^ of $ 10 ; hence $ 2 
will buy ^ of a barrel. Or, 

$ 2 is ^ of $ 10 ; hence $ 2 will buy ^ of a barrel. 
4. 1 is ^ of 5, since 1 taken 5 times »= 5, and 3 will be 3 
times \ of 5, which are f of 5. The pupil will soon be able 
to answer questions of this kind without gcnng through this 
process of reasoning eacb time. 
5. Once 5 and f of 5. 

9. ^ of it is worth ^ of $ 75, which is $ 15. $ 5 is con- 
tained in $ 15, 3 times. 

II. We first find the cost of 1 poimd, and then of 2 pounds, 
which is 14 cents. 14 cents 4S |-, or ^, of 42 cents. [See 
46th example, last Lesson.] 

24. The cost was f of itself, and \ added makes |. ^ of 
S120 is $ 20, and ^ are 7 times $20, which are $ 140. 

39. If 4 questions are f of the number, ^ will be ^ of 4 
questions, which is 2 questions, and f , or the whole number, 
will be 7 times 2 questbns, which are 14 questions. Or, 

If 4 questions are ^ of the number, ^ of 4 questions, or 2 
questions, will be •^; if 2 questions is •^, f, or the whole 
nuiid)er, will be 7 tiJnes 2 questions, which are 14 questions. 



-47. aowahiuts. I 49. 75 cents. 
48. 42 dimes. 50. $5.60. 



51. $6. 

52. $ 18. 



LESSON XXVII. — Pages 61,62. 

1. If 8 is ^ of the number, ^, or the whole number, will be 
4 times 8, which are 32. Or, 
8i»io£A times 8, wbkiVx axe ^"l. 
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8. 8. [Analyzed like the 8 9th, last Lesson.] 

18. We find, as before, that 14 is -^ of 16. 16 is 4 times 4. 
28. We find, as in the 1st example, that 15 is ^ of ^0. 60 

is 6 times ^ of 60, which is 12. 

86. I of 82 is 4, and | will be 5 times 4, which are 20 ; 20 
is 4 limes 5. 

43. 4 times 8 are 12 ; ^ of 8 is 1, and f will be 2 times 1, 
which are 2 ; 2 added to 12 make 14. 

51. As before, we find t^t 8 times 10 and ^ of 10 are 89. 
89 is 17 times 5 and f of 5. 

58. 9 times 12 are 108 ; ^ of 12 is 1, and ^ will be 11 
times 1, which are 11 ; 108 less 11 is 97 ; 97 is 9 times 10 
and ^ of 10. 

58. ^ of 36 is 4, and f will be 5 times 4, which are 20 ; if 
20 is f of some number, \ of that number will be -^ of 20, 
which is 10, and {, or the whole number, will be 5 times 10, 
which are 50 ; 50 is 5 times 10. 

62. We find that ^ of 60 is 25, and ^ of 90 is 5 ; 25 is 
5 times 5. 

LESSON XXVIIL— Pages 63-66. 

6. Since 1 pound costs 16 cents, 3 pounds will cost S tmea 
16 cents, which are 48 cents ; f of a pound will cost | of 16 
cents, ^ of 16 cents is 4 cents, and f will be 8 times 4 cents, 
which are 12 cents; 12 cents added to 48 cents make 60 
cents. Or, 

Since 1 pound costs 16 cents, 8 pounds and | of a pound 
will cost 8 times 16 cents, and f of 16 cents. [£xpl£dn the 
remainder like the 48d in the last Lesson, except that we have 
16 cents, instead of an abstract number.] 

19. Explain like the 28th in the last Lesson ; or as follows : 
•^ of 4 times is 2 times, hence $ 5 is twice llie price of the 
hat ; $ 5 is twice ^ of 5, which is $ 2^. 

21. 5 cents. [Analyzed like the 19th.] 
^^' } of 12 years is 2 years, and \ will be 7 times 2 years, 
wlucli are 14 years ; if 14 years are \ of \iet ws^fcf ^ ^<b^\'vaL 



"^ 
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be ^ of 14 years, which is 2 years, and f , or her sister's age, 
will be 8 times 2 years, which are 16 years. Or, 

If { of Emma's age is | of her sister's age, ^ of Emma's 
age will be ^ of 1^, or ^y of her sister's age ; J of 12 years is 
2 years, and if 2 years is ^ of her sister's age, f will be 8 
times 2 years, which are 16 years. 

23. We find | to be 25 feet, and 5 feet added make 36 
feet. 

25. I of $ 40 are $ 16, and $ 5 added make $ 21, the cost 
of the chain. $40 -[-$21 = $61. 

28. Each boy would have J of ^ of it, which is ^ of it; -J- 
of 50 cents is 10 cents ; the one who could tell would have ^ 
of 10 cents, or 5 cents, in addition ; hence he would receive 
10 cents -f- 5 cents =15 cents. 

83. 9 pears. [See 22d example. (12 + 24) -^ 4] 

84. The pole is { of itself, and as |^ are in the water, the 
remainder is f of the pole ; ^ of f is ^, hence \ is in the mud 
And ^ above the water. If 4 feet is ^ of the pole, ^, or the 
whole pole, will be 5 times 4 feet, which are 20 feet. 

36, If $ 2 is ^ of what he had left, |, or all he had left, will 
be 5 times $ 2, which are $ 10 ; if he spent ^ of his money, he 
had r^ left, hence ^ of his money is $ 10. If $ 10 is ^ of 
his money, -^ will be ^ of $ 10, which is $ 2, and ^^, or all 
bis money, will be 11 times $ 2, which are $ 22. 

37. As 54 pupfls are ^^ of the second class, ^ will be ^ of 
54 pupils, which is 6 pupils, and ^, or the whole class, will be 
10 times 6 pupils, which are 60 pupils. As 60 pupils are f 
o£ twice the third class, ^ will be J of 60 pupils, which is 10 
pupUs, and -|, or twice the third class, will be 5 times 10 
pupils, which are 50 pupils ; as 50 pupils are 2 times the 
third class, the third class will be J of 60 pupils, which is 
25 pupils. Ans. 2d class 60, and 3d class 25 pupils. 

Most of the other examples of this Lesson are performed 
like those of Lesson XXVII., substituting denominate for 
abstract numbers. The answers of some of the more diffi- 
cult, not explained above, yrSX \^ io'^oiA q'cl 'V]ck& '^s^^^rasL*;^ 
page. 
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11. $2* 

13. 25 and 5 chickens* 

14. 6 sheep. 

15. 2 cherries. 

16. He received the same. 

20. $45. 



24. 7 qts. and f of a qt 

27. 16 sheep. 

80. ao minutes. 

SI. $ 5. 

82. 9 answen. 

85. 21 quarts. 



LESSON XXIX. — Pages 66-69. 

10. First find ^, or divide into 5 equal parts, and then 
take three of those parts. 

15. Reduce 5 to fourths. Ans. 20 times ^. 

24. That is, how many whole ones in } and -^ ? 

Ans. 2 times 1 ; and 2 times 1 and {■ of 1. 

65. The truth of this principle may be shown by dividing 
a line or an apple into fractional paits. Take the fractions 
f and |, for instance. Since it takes twice as many oxths as 
thirds to make a unit, thirds of any unit must be twice as 
large as nxths of the same unit ; hence, if we take one half 
as many thirds as we take sixths, the value will be the sama. 



LESSON XXX.— Pages 69-71. 

14. We take 1 from the 3 yards and reduce it to tertfas. 
8 yards = 2 -[-^ yards. Taidng away f, we have 2j yards. 



23. $2^V 

24. $10^. 

25. 12| bushels. 

26. 7f 



27. 24f 

28. 19. 

29. 4f 

30. $4}. 



31. 1^ years. 

32. 50ct8. 

83. $ 7t. 

84. $ 7|. 



LESSON XXXI.— Pages 71-73. 

5. 10 times 3 miles are 30 miles, and 10 times } are ^ «« 
5 miles, which added to 30 miles make 35 miles. 

^^ — $38^. 
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14. $lf 
81. 12 ; 12. 



82. 2. I 95. 17 cords. 

83. 4. I 86. 8 loads. 



LESSON XXXIL — Pages 78-75. 

2. In 1 there are -|, and in 9 there are 9 times ^, which 
are •^; at $| a day, it will take him as many days to earn 
S ^, as |- is contained limes in <^ which are 12. 

Ans. 12 days, 

8. Reduce both to halves. ^ -^ 1^ «» 7. 

22. 5|«iVi; 2X4f — 84«A^-, i^-i-^«l|t=» 

28. 6i = ^; 8X6i«18t«H^; ilA-i-^=,8|f 

24. 6 X 4f « 28; 28 -J- 7 «=» 4. 

25. 10i«^; 7X9i=*6H'«-4*; •4*-r^«6A 

26. 38jn»i|Q.; 6 X 16f — 100 « A^; AJA -i-a|il «, 8. 

27. 3X2t-6f «iyi; 10|«i^; ^~i^«lj|. 

28. 16Xi«V«2«V; l^-i-t««12 = no.dozen. 

29. 1 pound costs $ \, and 10 pounds cost $ l^ «= $ 2^. 
SO. 7^ « y ; $ J^f -^ $ ^ = 9=»no. pupils. 

81. $6|X10-=S67| = $A^; $2i==$|; $^0.^ 
$ I ss 80. Or, tilie lambs cost ^ as much apiece as the calves^ 
Vnce there must be three ^ames as many lambs as calves. 3 
X 10 ss 80 Bs no. lambs. 

s^-l«i;ixi5 = V--W5 W-^-A=-24. 

S3. 7 ia87, 5 times and 2 over; 2^=i^|, | of f|- = ^ = 
•f ; hence 1 yard costs $ 5f . 8 times 5 are 40 ; 8 times f are 
V=H;*0 + 3t = 43f 

84. 6f miles^ 2 = 3| miles; 8| miles X 8 = 25| miles. 

85. 1|«V; 15j = l|l; l|i^lgL= 11 =no. men. 
36. 16J X 4 — 65J ; 65^ ~ 8 =* 21^ = no. days, 

^7- iV X 4 ». } *=. piice ^T>a\MSQfc\. 'I^^'^^^VnX 
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88. 6 men can mow 6 X li = V ^^^^ m 1 day, and it 
would take them as many days to mow 14^ = ^ acres, as ^ 
acres is contained times in ^ acres, which are 2. 

Ans. 2 days* 



LESSON XXXIII.— Pages 76-77. 

2. Beduce answers to mixed nmnbers. 

S. Beduce fractions to their lowest tenns. 

9. 1^ of 1 is i, and ^ of 7 is 7 times ^, which ar^ } ; since ^ 
of 7 \s^,^ will be 2 times |^, which are ^. Since there are 
f in one whole one, in ^ there will be as many whole ones 
as f is contained times in ^, which are 4|. 

16. -1^ of 4 oranges, which is f of 1 orange. 

22. If $ 33 is {^ of the cost, ^ will be | of $ 33, whicli is ^fi 
ssB $ 4f , and f , or the whole cost, will be 6 times $ 4f ; 6 X 
4 «= 24, 6 X 4 = -^ = 4f $24 + $4f « $28f. 

Where the numerator of an improper fraction is inconven- 
iently large, it is better to reduce to a mixed number before 
multiplying by another number. If the numerator is so small 
that it can readily be multiplied mentally, as in the 9th exam- 
ple, it is better to use the imprq)er fraction without reducing. 

26. If 3 eggs cost 7 cents, 1 egg will cost ^ o^ 7 cents, 
which is J of a cent, and 12 eggs will cost 12 X J =» V" ** 
28 cents; 2 dozen t^II cost 2 X 28 = 56 cents. Or, 

2 dozen = 24, which is 8 times 3 ; hence 2 dozen ^ga will 
cost 8X7 cents = 66 cents. 



23. Si 26 J. 

24. $ 130. 

25. 49^ years. 

27. $ 15f . 

28. 6 If cents. 

29. $ 72J. 



32. $110. 

33. 60 books. 
84. 14. 

35. 8. 
86. 52J. 



88. 10. 

89. 24^. 

40. 27|. 

41. 27. 

42. $56f. 
45. 8f 



_,. ^-.g. 37. 54. . 

43. 80 cents a peck will be 10 cents a quart, and 8 quarts 
mH be worth 80 cents. \ of 80 cents ia 7^ cents. 



INIEIJiECTnAL AKTOSUETIC. 
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LESSON XXXIV. -^ Pages 77-80. 

19. The common denominator must be such that it will 
contain each of the given denominators. 

29. That is, how many units, or whole ones. Ans. 2^. 

40. 11^. [See 14th example, Lesson X^X.] 

42. Both numbers may be reduced to improper fractions 
before subtracting ; but it is easier to subtract the whole num- 
bers and fractions separately. 



24. 1^ bushels. 

25. IH- 

26. 1^^. 

27. 2|. 

28. la. 

80. li%. 

81. 4^. 



32. 21{. 
88. 2^. 

84. 1^. 

85. 4f 

86. 12f. 

87. i. 





Ans. 


m- 


89. 


a- 




41. 


H- 




48. 


H- 




44. 


li- 




45. 


l^. 




46. 


A- 




47. 


f 





88. ,1^. 

51. Explained like the 65th, Lesson XXIX. 

52. J of 81 = 20| ; 25 — 20f = 4J-. 
58. I of 26 = 19^; 19J — 16J = 3f 

55. His age was f of itself. *+ i+i == | « |; if f of 
his age was 40 years, J was J of 40 years = 13j years, and 
I was 2 X 13J « 26f years. 

56. i+*=-if ; M — M = A==remainder=2XS9 
« $ 18 ; if ^ of his money « S 18, ^ = $ 24, and |^ = 
ft51f 

LESSON XXXV.— Pages 80-82. 

i^'h'y J *^^ A = A' ^^ principle can also be 

readily sho^m by dividing a line into 4 equjd parts, and then 

dividing each one of those parts into 3 other equal parts. It 

will take 12 of the smaller parts to make the whole line. 

10. J of i = ^, and J of I = 2 times ^ = A- 

12. JofJ = ^,iof| = 2X^«^«V\<^\— ^ 
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19. J of 83 = 8 and 1 remaining; 1^ »» f, i o^ i «/ 
hence | of 83j :« 8f «- 

28. ^ofll=land4rem.,4^«:y, ^ of J^^Jf, henc^ 
|oflli = lif;4oflli«5Xl«, 5X1-5, 5X«-^ 



20. 2|. 

21. 2^. 

22. IJ; 2i; i; 



26. 8|^ hours, 

27. $|f. 

28. I bushel 



23. 8^; A; If}; 

2^. 

24. $ l^V 

25. 7^ cents. 

29. ^of$|»=$^=eCost of 1 quart; 8 X S^»$fl 
=3= cost of 3 quarts. 

30. t ofei =» $^«= cost of 1 pound; 5 X^ifr^^^ 
as cost of 5 pounds. 

81. ^of$31^=s$10^s=:co9tofltoa; |of$10^=»$7( 
5SB cost of I of a ton. 

82. tof$84=:$lf =:1 day's wages; Jof 4=«|;4of 
$lf = $^»r^ofa day's wages. 

33. f of$6^»:$2|<=scostQf lyard; ^of $2^»$} 
=s cost of ^ of a yard. 

34. 4 of 4 = ¥ ; ¥ 0^1 dimes » iyi » 4^ dimes. 

85. 20 — 5 = 15 years = | of ^ «= J| of Walter's age; 
^ == jlj of 1 5 years « 1 year, and |f «= 28 X 1 year «» SS 
years =s Walter's age. 

LESSON XXXVI. —Pages 82-84. 

4. 9 c= -^ ; 4 is contained in ^, 15| times. 

It will be seen that, when the denominators are the same, 
they have no effect upon the result. 2 elevenths is con- 
tained in 10 elevenths 5 times, in the same way that 2 apples 
is contained in 10 apples 5 times. 

7. V^J=5|;¥-^f«8t«8i. 



18. 5^. 

14. 5^ weeks. 

15. If 

IS, 2jx>und& 
jr. 2jl. 



18. 18^. 

20. 19|. 
21 • 2-j^j^. 
22. 2^. 



28. lift. 

24. 4 lambs. 

25. 7J yards. 
I 26. $^. 



INTELLBOTUAIi ABIXSQtfETIC. 
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28. 5 X f » -'j/^ iiul^ in ^ ^oor. It would take him as 
many hoars as ^ mfles is contained times in ^ miles, which 
are 2|. Ans. 2^ hours. 

29.|of$i = $V; ¥-7-A=-H-r-A = 81i«no. 
lbs. of sugar. 

80. Iff of a yard cost $f , ^ will cost ^ of S {, which is$ |, 
and a yard will cost 5 limes $^ss$|; i^sB|^;|ofa yanl 
willcost|af$f as$||. 

81. fofS^==$| = money spent for tea; | -J- f =J^ 
-i.|= 6 as no. lbs. of tea. t^ — $ -I seS^ss money spent 
for coffee; J-r-t = V" -r- i ~ 18s« no. lbs. of coffee. 

82. Iff of a barrel cost $ 3}, | will cost ^ of $ 8|, which is 
3^, and jp will cost 7 X S V = ^ H^ = cost of 1 barrel; 

I of a barrel will cost f of $ H* =-=*¥«=- ^ 8f 

33. ioff=4; ♦of^«8;3~J=«l^^i«12. 
84. 6XSi=»SV^»= value of 6 bushels of com ; ^ -^ 

^ «= ^ -~ ^ «B 14 ss no. bushels of oats. 



LESSON XXX VIL-^ Pages 84-86. 

16. 1 peck ss 8 quarts, and 5 quarts is f of 8 quarts; 
therefore 5 quarts is f of 1 peck. 

18. Reduce both to half-pounds. ^ pounds is |f of i^ 
pounds ; therefore 14^ pounds is ^ of 1 quarter. 

21. Reduce both to quarts. Ans. -f^ a.^ ^ of 5 bushek. 

28. 5 E. £. 8 qr. ss 28 qr. as 7 yds. Ans. | of 8 yards 

^^' Wlnr ton. 

39. ^ bushel. 

40. -^^ pound. 

41. 21 gallons. 

43. 4 oz. 10 pwt. 

44. 2 ft 6 in. 

45. 47 gal. 1 qt 

46. 2 pk. 2f qt 

47. 3 cwt. 3 qr. 



^^- A; iV 

12. A-, ^ 
IS. ^\ H- 
1^. *i; tt. 
15. V; A. 

17. A. 

19. if. 

20. A. 

22. i^. 
23. If 



24. \, 

25. f 

26. A- 

27. If. 

30. f-inch. 

31. I pwt 
82. f rod. 
33. ffday. 
84. M giU. 
36. -jt^ w^ek. 
87. T^^^to^, 

2 



\ 
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LESSON XXXVIIL — Pages 86-89. 

3. f of 60 == 24 =3 no, rods John runs in 1 minute. 15^ 
-f.24 = J^-T-ifa = ^«|| = partofa minute it will 
take Jolin. Beducing to seconds, we have 38 seconds. Or, 

James runs 1 rod a second, and John f of a rod a second. 
^ ~ I == 88 = no. seconds it will take John. 

10. A*s part of the proceeds is 2 X S 24 = $48 = |- of 
the whole; hence | = S 108 = what the wood sold for. 
$ 108 — $48 » $ 60 » B's part. 

11. 20 -|- 4 = 24 «» I of no. scholars ; hence | = 40 » 
no. scholars. | of 40 = 16 ; 16 -|- 4 = 20 = no. boys. 

14. $ 60 =is I of the cost; -^ = $ 10 = gain. 

15. f of it sold for $ 28 ; ^ would sell for $ 98 ; $ 98 — 
$64=>$34=sgain. 

16. 4 X 8 ft. = 12 ft. = part in the ground = | of the 
pole ; -^ =s 60 ft. = length of the pole. 

17. lof^^-fs; 4«remainder; ^of 4 «r^s= Smith's 
part of the whole = $15;U=s$63=a whole amount ^ of 
$ 63 = $ 27 = Brown's share. $63 — $15-^$27 «$2l 
ss= Bobinson's share. 

19. We may solve this in the two usual ways (1st, by £ncf- 
ing how much $ 1 will purchase, and, 2d, by finding tbe cost 
of 1 barrel) ; but there is a ampler process. As $ ^^ is 2 
times $ 2^, 2 times f =s f of a barrel can be purchased for 
$4^. 

23. I of I = ^ =aa part contributed by John, and ^J — 
■jI^ » ^ = part contributed by Bichard. If ^ of the gsdn 
"= $ 60, ^ » $ 12, and ^ » $ 132 = Bichard's share of 
thegsdn. 

24. i + |=-H; H--H = A«4 cents; H = 48 
cents = whole money. J of 48 cents =12 cents ; 12 cents 
-7- 2 cents =5=s 6 sse no. pencils. 



1. $6. 


5. 66. 


8. 4|. 


5- $40. 


6. $10i. 


". 9 o* 


4. 36, 


7. 4. 


\ 1^. ^^. 
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13. 40. 22. 5. 28. 2^. 

18. 54. 25. 4. 29. 4. 

20. 5^ dozen. 26. 6. 80. $8f. [^=:1^] 

21. 6. 27. 85. [f = 21] 81. $4|. 

82. At$^ a quart, 1 bushel costs $f ; ${^is|of $f ; 
hence, for $ 2|, ^ of a bushel can be bought. 

33. 6 X 10 hours « 60 hours, in 1 week; 60 X $i = 
812 = 1 week's pay ; $ 7 is ^^^ of $ 12 ; hence it would take 
•^ of a week to earn $ 7. 

84. I of a peck == ^ of a bushel ; A + A "== i bushel 

85. I of a quarter =3 -^ of a cwt ; | — ^ =s ^ of a cwt 

86. $1000 — $100 »$900»:| of his capital; ^=:s 
S 800 ss amount lost. 

87. If^== 60,^^=70; ^of80==Jyi; 70 -i- iyi = 18}. 

88. If -^ =« 84, 4 =96; ^ of 22 = 11; 96-1-11 = 8^. 
89: J of$48=:$ 86; if}=:$36, | = $ 162 =« the cost 

of the watch. 



LESSON XXXIX.— Pages 89-91. 



1. If|=7,f===i^;|ofiyi«=|«lf 

2. If* = 10,1 == 22J; I of 22^ ^ 9. 

8. Iff=12,f«5^;|ofV = ^«6*. 

4. 2X* = *;*of87=:16*; 18 — 16*= If 

5. 5 X| = V; Ji^of80 = 64^; 65 — 64^ = f 

6. 4X* = ^ = J^; Vofl9 = 68J; 68^— 50i- = 18. 

7. 8 X 1 = 5; 6 times 22= 110; 110 — 100 = 10. 

8. IteelfisI; l-f 1=1; if|«48,|=,30. 
^•t + i+i = J;i^i=100,i = 57f 

JM + i-* = i;« + i-|;if|-99y.,|=:66y, 

II = 120 cents. 

12. If he spent f of the remainder, he had J of it left, 
which must be $ 100 ; if J = $ 100, * = $400 = the remain- 
der at the end of 6 months. If he spent J of the whole in 6 
months, there must have b^en \ dl ^<5i>i^<:^^ ^^ssasssss-B^v^ 
f =»* 400,1 =:$ 583^= ^\io\ei\^^gtfil- ^^> 
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|-,>J=«|; I — |==:J; Jof |«^ of thewhole- If 
^ = $ 100, if = S 633f 

13. If f = $ 24, ^ = S 84 =: value of A's horse- $ 84 — 
$ 24 = $ 60 = value of B's hone. (Ownership taken be- 

' f&re exchanging.) 

14. {■ of a day. 

15. If 9 horses consume f of a bushel, 1 horse will con- 
sume ^ of } SB 1^ of a bushel, and it will take as many horses 
to consume 3^ =» ^ ass 1^ bushels, as ^ of a bushel is con- 
tained times in ^ bushels, which are 14. Or, 

4 horses would consume 1 bushel, and it would require 8^ 
times 4 horses as 14 horses, to consume 3^ budiels. 

16. I of 36 «= 8; if ^=8, ^=«14; ^ of 20=2; 14 
.^2= 7. 

17. I of 44 » 33 ; if f «< 33, 1 » 55 ; I of 85 » 5 ; 55 
-^5 = 11. 

18. f of 80«40; if f = 40, | « 72 ; |of 45 = 5; 72 

19. 9 ysods ^ a yard wide bb ^ of 9 »> 4^ yards 1 yard 
wide ; and they would be equal to as many y£^s | of a yard 
wide, as f is contained times in 4^ yards, which are 6. 

20. 2X6 cents » 12 cents, and 2X12 cents » 24 cent8, 

12 cents + 24 cents « 36 cents ;|4-i + H==*lf'tf"" 
II :» ^ ; if ^ :=« 36 cents, || » 105 cents » ^hat he had 
at first 

21. If |of thecost»$ll, |»$16^«costofihecart 

22. If he pays | of his debts, | is left unpaid ; if ^ = $ 28, 
1 = 4 times $28=»S112 = amount received on both days. 
The amount received Jan. 2d =» | of itself, and | added make 
^; therefore $ 112 = ^ of what was received Jan. 2d. If 
$112 = J, J = | of S112 = S16; f = 4 times $16 = 
$ 64 = amount received Jan. 2d ; and f »= 3 times $ 16 »« 
S 48 SB amount received Jan. 1st 

23. I — I = I ; i of I = VV = part borrowed; | + A 
d ^ =a part he then had; ^ — ^ = ^ = 6 cents; if ^ 

«B ^ cents, f^ = 60 cents =s amount at &re>t. 
^4. f of42=Z0i if t«80, |»«A.5\ ^ c4 V^^— ^> 
45^9^5. 
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25. Jof 16 = 12; if 1=12,^— U; |of f5:p*-6; U 
-^ 6 « 2f n 

26. f of 20 — 16; if I =e 16, I «= 18 ; ^ of 56 *= 6^ 
18 -f- 6| = 2ff . 

27. I of 60 « 40; if I =. 40, | =- 100 ; | of 40 « 25 ; " 
100 -7- 25 « 4. 

28. If 6 persons will consume the floor in 6 months, it will 
take 6 times 6 persons »: 86 persons, to consmne it in 1 
month ; if 36 persons will consome it in 1 month, it will take 
^ of 36 persons =» 8 persons, to consume it in 4^ months. 

29. Bichard's money »» f of $ 42 = $ 30. { of $ 30 » 

5 36 ; iff of Henry's = $ 36, | = $48 = Henry's money. 
80-* + * + A«H5H-H=-A;ifA=14trees, 

^ =; 168 trees = whole number. -J of 168 trees =« 28 
peach-trees, f of 168 trees = 112 apple-trees, and ^ of 168 
trees =» 14 plum-trees. 

81- i + A + i^'A; H — A=«A"=^^* ^e l>ad 
left before losing $18; ^-f -^ »= $18 -f-$8, that is, ^» 

$26; if ^»$26,f^«=$48«=whathehadatfir8t. 

82. 100 geese — 2| geese «= 97J geese; i + i = |; if } 

of the number = 97^ geese, ^ «« 32^, and <§ = 65 geese »« 

the number he had. 

33. 8^ times 6 inches a» 21 inches «= length of the body; 

6 inches -j- 10^ inches = 1&| inches =e length of the tail; 
6 -{- 21 -f 16^ =» 43^ inches »» length of the fish. 

34. ^of$24«=$8 = value of the first horse; 6 X $24» 
$ 144 ss value of the second horse ; $8-|-$24s=3$32»s 

b value of first horse with saddle ; $ 144 -|- $ 24 =s $ 168 =» 
value of second horse with saddle. 

LESSON XL.— Pages 92,93. 

6. 1 per cent., or yfy, of $ 100 is $ 1, and 2 per cent is 2 
times $ 1 = $ 2. 2 per cent, of $ 10 is 2 dimes, or 20 cents. 
2 per cent of $ 1 is 2 cents. 

7. 6 dimes, or 60 cents; 1!^\\ ^^ t«ii\a\ %\a^. 

A Ipe^centof$320laa^0^i«a\s^oT^^^^sxi'a^^^s»S>.^^^ 
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cent. «r^ times 32 dimes, which are 96 dimes, or $ 9.^^ / 
p€^ cent, of $ 460 is $ 13.80* 3 per cent, of $ 280 is $ 8.40 

9. 1 per cent of 320 bushels is fff » 3^ »= S| bushek 
and 5 per cent, is 5 times 3^ bushels bk 16 bushels. Or, 

•j-Sir = ^, and -^ of 820 bushels =16 bushels. 

10. 1 per cent «= 2 J tons, and 4 per cent = 9 tons. Or, 
-^ of 226 tons = 9 tons. 



16. 35 per cent 

17. Nothing. 

18. 67 percent 

19. 77 per cent 



11. 6 lbs.; 9 lbs.; 21^ lbs. 

12. 24^ yards. 

13. $56|; $112. 

14. S150; $375. 

15. 28| barrels. 

20. 36 per cent «= A? A ®^^ ^^ ==* ^ H» *^^ A =• ^ X 
$ 2f = $ 25^ == $ 25.20. 

21. 28 per cent *= ^ ; ^ of $ 50 «= $ 14. 

22. 48 per cent = |f ; ^ of $ 80 = $3^, and ^ « 12 
X $ 3^ = $ 38| = $ 88.40. 

23. 45 per cent — ^ ; ^ of $ 60 = $ 27. 

24. 1 per cent of $ 100 = $ 1, and ^ per cent === $ ^ » 
6 dimes, or 50 cents. 1 per cent of $ 10 = 10 cents, and 
J per cent = J of 10 cents «« 5 cents. 1 per cent of $ 1 = 
1 cent, and ^ per cent. = ^ cent = 5 mills. 

25. $ 1.50 ; 15 cents ; | of a cent, or 7^ mills. 



26. 24 pounds. 

27, 67^ yards. 



28. $12.50. 

29. 50 cents. 



30. $3. 

31. 54; 55. 



LESSON XLL— Pages 94,95. 



2. -J. 
8. |. 
4. |. 

16. 20 percent 



6-H- 

8. 16 per cent. 

9. 12^ per cent. 



12. 60 per cent 

13. 50 per cent 

14. 62^ per cent 



11. 20 per cent 15. 62^; 24; 15. 
= i; I — i == f = remainder; | of ^ 



* If the number of cents or dimes is found to be inconveniently 

Jki^, dollars and fractions of a dollar may \)© "aaeai. \ v« ^^^^* ^^ 

S460;=$i^ = $4^, and 8 per cent =aX^4%=-^'^H'=^^'^^'^^ 
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86. At the end of the 1st year he has 120 pe^ cent. ; {H 

IMS -I ; at the end of the'2d year he has f of 120 per ceHij^ 

144 per cent. ; at the end of the 3d year he has | of 144 pjp: 

icent. as 172| per cent; hence he has 72f per cent, mofe 

'than when he began. 

LESSON XLIII.— Paoes 99-101. 

5. Since the interest of $ 1 for 1 year, at 6 per cent., is 6 
cents, fi>r 2 years it will be 2 tim^ 6 cents, which are 12 
cents; since the interest of $ 1 for 2 years is 12 cents, the 
interest of $4 will be 4 times 12 cents, which are 48 cents. 

The interest of $ 6 will be 6 times 12 cents, which are 72 
cents. The interest of $ 8 = 8 X 12 cents = 96 cents. 

12. Since the interest of $ 100 for 1 year, at 7 per cent, is 
^ 7, for 5 years it will be 5 times $ 7, which are $ 35. 

For 6 years it is $ 42 ; for 7 years it is $ 49. 

18. 150 = 1^ hundr^ l^ce the interest of $ 100 for 1 
year, at 7 per cent., is $ 7, the interest of 1^ hundred 
dollars for 1 year will be 1^ times $ 7, which are $ 10^, 
. and for 2 years will be 2 times $ 10^, which are $ 21. 

The interest fc^ 8 years is 8 X$1<>^ = S81^. 

14. Since the interest jof $ 1 for 1 year,. at 7 per cent, is 

7 cents, for $ 106 it will be 106 times 7 cents, which are 742 
cents, and for 3 years it will be 8 times 742 cents, which are 
$22.26. 

If the interesttat 7 p<»r eent }Si$.92.26, at 1 per cent it will 
be \ of $ 22,26,which is $ 3.18, a^d at 8 per cent it will be 

8 tam«8 $ 8.18) which are S 25 .44. 



6. $U0; S 2.16; $8.60. 

7. $8; $12. 

8. $25.20; $82.40. 

9. 6cts.; 7cts.; 5cts, 
;10. 60 cts. ; 70 cts. ; 60 ets. 
'11.^6;:$7; $^. 

15. $128; $158.60. 

le. $ 145.25 ; $ 189. \ %^\. 

18. Seta,; 5 mills; 3 eta, \ ^^- ^VbAt> 



19. 60 cts.; 9 cts.; 90 cts. 

20. $ 1 ; $ 1.50 ; $ 1.85 ; 
$ 2.10 ; $ 2.18. 

21. $2; $2.50; $8; $4; 
$5. 

22. $8.50; $4. 
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25.4^9.15. I 26. $ 72.8df 

^C 625 = 6J hundred. The interest of $ 100 for 1 year, 
at 7 per cent, is $ 7, and for 5 years it will be 5 times $ 7, 
^hich are $ 35 ; S mo. &» ^ of a year, hence the interest of 
$ 100 for 3 mo., at 7 per cent, will be ^ of $ 7, which is $ 1}; 
$ 35 -|- S If » $ 36| ; if the interest of $ 100 for 5 years 
and 3 months is $ 36^, the interest of 6^ hnndred dollars will 
be 6^ times $ 36|, which are $ 229^. 

LESSON ^LIV.— Pages 101-103. 

3. Since the interest of $ 1 for 1 year, at 6 per cent, is 6 
cents, for 1 month it will be ^ of 6 cents, which is ^ a cent, 
or 5 mills ; 5 days =» ^ of a month, hence the interest of $ 1 
for 5 days, at 6 per cent, is ^ of ^ mills, which is f of a mill \ 
ance the interest of $ 1 is. f of a mill, the interest of S 20 will 
be 20 times f of a mill, which are 16} mills >» i cent 6| 
mills. 

For 12 days it is 4 cents; for 15 days it is 5 cents. 

The most difficult examples in Lessons XLIY . and XLY. 
can be omitted by those teachers who do not wish to train 
their pupils to use large numbers in mental arithmetic 



2. 5 mills ; 1 cent ; 2 cts. ; 
3^ mills ; 6|- mills. 

4. 20 cts. 4^ miUs ; 23^ cts. ; 

43|cts. 

5. S 9.60 ; 80 cts. ; S 10.40 ; 

13|cts.; $10.53^. 

6. $49.55f. 

7. $ 2.62f 

8. $36.70^. 

9. $ 24.20. 

10. $ 8.86f 

11. $ 9 ; $ 12.60. 

12. $2.97^; $3.40. 
13. $48. 

14. $ 45,86 f. 
15. $12.72. 



\ 



16. $ 81.86. 

17. S 26.88. 

18. $ 46.02^. 

19. $49. 

20. $7.98; $5.82; $6.65; 

$ 9.31 ; $ 10.64. 
2L $13.77; $9.18;$11.47J; 
$16.06J; $18.86. 

22. $82.24; $26.86f;$42.98|; 

$ 37.61^. 

23. $ 20.33^ ; $ 30.50. 

24. $ 24. [(18 ^ 6) X 8] 

25. $134; ^8|; $2^; $lf 

26. 1j^2.4Ci\ U>l.^<i', 80 cts.; 

4d c\a. 



JT'- 



N 
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Sometimes the solution can be simplified by reducing the^ 
months and days to &ac1ions of a year, as in the following 
example. 

13. 2 months and 20 days = 80 days = -^^ = f of a 
year ; hence we have 2f years. The interest of $ 100 for 1 
year, at %\ per cent., is $ 3^, and iofc 2f years it will be 2f 
tames $3^== $-3^±»$7j^; if the interest of $100 for 2| 
years is $ 7|, the interest of $ 400 for the same time will be 
4 times $ 7 J, which are$31i; $ 400 + $ 8^ :?= $ 431^ = 
^unount. 



2. $69f. 
3* % 92. 

4. $ 124. 

5. % 29|. 

6. $ 142^. 

7. $ 23^. 

9. % 2^. 



10. $192|. 

11. $217^. 

12. $217|. 

14. $ 192.53f . 

15. $ 230^^. 

16. $7.60f. 

17. ^637.12. 

18. $263.40^ 



19. % 246. 

20. $181.62|. 

21. $ 224.57||. 

22. $154.91. 

23. $ 232. 

24. $402^. 

25. $3123^. 

26. $673^1. 



LESSON XL VI Pages 105,106. 

I. $ 60 is 4 of $ 120, hence its interest will be J as great ; 
Jof$9is$4i. J of $9=.$ If ^of$9 = $|. 

6. 6 years are 2 times 3 years, hence the interest for 6 
years wUl be 2 times as much as for 3 years ; 2 times $ 20 ss 
$ 40. 

Since the interest for 8 years is $ 20, the interest for one 
year will be J of $ 20 = $ 6|, and the interest for 10 years 
will be 10 times $ 6f = $ 66|. The interest for 4 years will 
be 4 times $ 6} = $ 26 J. 

II. The interest at 3 per cent, is ^ as great as at 6 per 
cent. ; ^ of $ 27 = $ 13^^. ^voft^ VStife voSyist's^ -si^ '^ ^'^^^ 

cent. Is $ 27. the interest at 1 wt <i^u\.-^w^>«^\^'^^ "= 



^ 



30 KEY TO 






l§i. The interest of $ 100 for 1 year, at 1 per cent., is $ 1, 
|fed for 3 years is 3 times $ 1 s= $ 3 ; since $ 3 is the interest 
|kt 1 per cent., $ 21 will be the interest at as many per cent. 
as $ 3 is contained times in $ 21» which are 7. 



2. $ 6 ; 60 cts. ; 6 cts. 

3. $1.80; $18; $90. 

4. $9; $4. 

6. $11^; $23. 

7. $34; $80^; $1% 

8. $9; $|; $3; $>5|. 

9. 50 cts. ; 16f cts. ; 3)^ cts. 



10. $5; $2^; $1^; $|. 
12. $2J; $17f 

14. 7 per cent. 

15. $4; 5 percent* 

17. 3 percent* 

18. 2 per centi 

19. 7 per cent. 



21 . The interest of $ 50 for 1 year 3 months, at 1 per ceni^ 
is$|; $3-^$| = 4f = rate per cent. 

22. The interest of $ 75 for 4 years 2 months, at 1 per ceati 
is $ 3 J ; $ 1 2 -^ $ 3| = 3^ = rate per cent. 

23. The interest of $ 48 for 1 year 4 months, at 1 p^ cent) 
is $M v^ ^ -^ ^M~ lH = ra*® P^'^^^ent. 

24. The interest of $ 30 for 2 years 6 months, at 1 per cent.i 
is$|; $6-^-$|. = 8s= rate per cent. 

25. The interest of $ 100 for 2 years 2 months, at Iper cesti 
is $ 2^ ; $ 25 -^ $ 2^» 11^ «= rate per cent. 

26. The interest of $ 60 for 1 year 6 months, at 1 per cent, 

18$^; $ 30 -r $ lAr = ^^i "^^ ^^^ P^^ ^^^^- 

LESSON XLVII.— Pages 107, 108. 

In the first 11 62^am^les ite ($an use the interest of $ 1, ov 
of $ 100, as is most convenient. 

5. 2 years 4 months a^ ^ years. The interast c^ $10a' 
for 1 year, at 4 per cent., is $ 4, and for 2J years it is 2j 
times $ 4 = $ 9^ ; as $ 100 gains $ 9|, it will require as many 
hundred dollars to gain $ 64, as ^ 9)- is contained times itt 
$ 64, which are 6f ; hence 6f hundred ddlars, or $ 685f ^is 
the principal required. Or, 

As in 1 year it gains 4 per cent., in 2| years it will gain 
Sf times 4 per cent, =« 9\ per cent. = ^ «« 4^\ ^ -^^ 
the pracipai — $ 64^ ^ =» $ 9\, and V| — ^^^^— '^^ 
principal. 



INTELLECTUAL AbAcHMETIC, 
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2. $100. 
2, $50. 
4. $ 33^. 

6. $62^. 

7. $333)-. 

8. $ TS^. 



9. $47^. 

10. $36f|. 

11. $360. 

13. 10 years. 

14. 10 years. 



16.*i^jears. 

17. 5 yeaft^ 

18. 3 years. ^ 

19. 10 years. > 

20. 22f years. 

21. 16| years. 



15. 12J years. 
22. 100 per cent. -~ 9 per cent. «= 11^ == number of 
years at 9 per cent. 5^ years at 18 per cent. 

24. i ofi = A; il -f- ^ = 7^ « number of years to 
double itself. 3f years to gain ^ of itself. 1^ years to gain 
J of itself. 

25. The interest of $ 1200 for 1 month, at 8 per cent., is $ 8 ; 
$80-^$8 = 10=s number of months. 

26. The interest of $ 600 for 1 year, at 7 per cent., is $ 35 ; 
3 350 -I- $ 85 = 10 = number of years, 

LESSON XL VIII. —Pages 109, 110. 

3. 5 per cent, a year is 25 per cent, for 5 years, that is, ^^, 
or J, of the present worth ; the present worth is ^ of itself 
and \ added makes f , hence ^ of the present worth = $ 50 ; 
if I = $ 60, J = ^ of $50, which is $ 10, and f = 4 times 
$ 10, which are $ 40 = present worth. Or, 

$ 1 in 5 years, at 5 per cent., will amount to $| ; if $ 1 
amount to $ f, it will take as many dollars to amount to $ 50, ' 
as $ I is contained times in $ 50, which are 40. 

15. We may find the present worth, as in the 3d example, 
and subtract &om the given sum ; or the discount may be 
found as follows : — 

7 per cent, a year is 14 per cent, for 2 years, hence the 
discount is ^^ = ^ of the present worth ; ihe present worth 
is 1^ of itself, and -^ added make -^, hence ^ of the pres- 
ent worth = $ 100 ; if U = $ 100, ^ == ^ of $ 100, which 
is $ l|f , and -^ » 7 times $ l|f, which are $ 12^ = the 
discount 

4. $ 100. I 6. $5. \, a, ^50. 



5. $100. 



7. tj>15. 



\ 



^. ^'^^^ 
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KEY TO 



10. $20. - ■ 


13. $ 26. 


17. $7. 


11. i 24. 


14. $24. 


18. $3. 


512. $ 27. 


16. $ 22f 


19. $ 6f 



LESSON XLIX.— Pages 110-113. 



2. A $ 9 and B $ 6. 

3. John $ 20 and Simon $ 15. 

4. The elder $ 420 and the younger $ 240. 

5. Edward 66 cts., Robert 28 cts., and John 14 cts. 

6. 4 = |, and 3 J =* |, | -|- ^ =« ^ ; h^nce one has ^y 
or 1(J gallons, and the other ^^, or 14 gallons. . 

8. ^ -|- 1^ = I of the larger = 27 ; hence ^ of the larger 
= ^ of 27 = 3, and | = 5 times 3 = 16 = the larger ; ^ 
of the larger a= 4 times 3 = 12=*= the smaller. Or, 

As there are 9 fifths in both, one containing 4 of the and 
the other 6, one must be ^ of 27 «= 12, and the other |- of 27 
= 15. 

9. I pay \ more than he, and he pays ^ less than I ; I pay 
^ of the whole, and he pays ^ ; I ought to get $ 35 and he 

$ 2o. 

10. C pays $ 2 for each cow, hence D should put in as 
many cows as $ 2 is contained times in $ 10, which are 5. 

11. 3 cows for 8 days is the same as 8 times 3 cows, or 24 
cows, for 1 day, and 4 cows for 7 days is the same as 7 times 
4 cows, or 28 cows, for 1 day ; hence the whole is the same 
as 24 + 28 = 52 cows for 1 day. || = 3^, and H — ^ ', 
John should pay ^^^ of $ 6 = $ 2^, and Samuel ^ of $ 5 = 
$ 2^. 

12. The 6 lazy men received 6 times as much as 1 lazy 
man, the 3 blind men received 3X3 = 9 times as much as 
1 lazy man, and the 2 cripples received 2X2X3 = 12 
times as much as 1 lazy man ; hence they all received 6 -f- 9 
-[- 12 = 27 times as much as 1 lazy man. If 27 times 1 
lazy man's share = 64 cents, his share must be ^ of 54 cents 
^=r ^ cents; each ciipple received 6 ^xnes aa xaxxcXi, ot 12 




INTELLECTUAL ABS^SP^mC. 
LESSON LVIL— Pages 126-130. 
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2. 23. 

5. 48. 
4. 27. 

6. 85. 

6. 36. 

7. 48. [2 X 24] 

8. 81. [3 X 27] 

9. 23; 8; 69; lOO; 169. 

10. 225. [100 + 6 X 25] 

11. 400; 41; 441. 

13. 625. [400 + (25 — 20) 

X(25 + 20)] 
729. [400 + 7 X 47] 

14. 900; 961. 

16. 1089 ; 1225 ; 1869. 
16' 2704 ; 8025 ; 8364. 

17. 8721; 4225; 5329. 

18. 5625; 6561; 7569. 

19. 10404; 12100; 13226. 

20. 14400; 16129; 17689. 

21. 19321; 21025; 22801. 

22. 35721 ; 36481 ; 84969. 



23. 46225; 47089; 52441. ; 

24. 55225; 60025; 65025. 

25. 85264; 110889; 133225. 

26. 99225; 105625; 79524; 
83856. 

27. 64516; 68644; 78961. 

28. 91809; 96721; 101761; 
103684. 

29. 126786; 127449; 105625. 

31. 20J; l^. 

32. 56^; llOJ. 
83. 420^; 930^. 
85. 96 ; 91 ; 84. 
SQ, 10 and 8. 
88. 399. 

39. 899; 896; 891. 

40. 1564; 1584; 1575. 
48. $30956. 

44. 18682; 20992; 16577. 

45. 110889. 

46. 23328 square inches. 
48. 1402228; 1099745. 



LESSON LVIII Pages 180-182. 



4. 10; 12; 15; 17; 18. 
6. 11 ; 13 ; 14. 

6. 12; U; 11. 

7. 11; 9; 22. 

8. 21. 

9. 18; 19; 28; 28. 

10. 84 ; 68 ; 42 ; 86 ; 28. 

11. 16 qts.; 87qts. 
i^. Seta.; $2.08; 89^1. \ 7\- Vi^N VjJVn^-^^N^"^^' 

4 



A 



13. 42. 

14. 72; 74; 68. 

15. 51 ; 62 ; 82, 

16. 92 ; 81 ; 71. 

17. 16|; 19^; 20f 

18. 24^; 24; 21. 

19. 24 j; 24f ; 25. 



12 



^KEJ TO 



22.La8. 




31. IJ; llf 


m^d 24. 121 ; 131 


; 142. 


83. 1 ; 8 ; 2. 


25. 128|; 285. 




84. 178 pounds. 


26. 181; 207. 




35. 234 slates. 


27. 96f 


• 


36. 481 pks. 5 qts. ; 794 pks. 


28. 230|; 198. 




1 quart- 


29. Ill hours. 


) 


37. 706 cloaks. 


30. Slllf 






LESSON 


LIX 


. — Taqe^ 138 - ]j85. 


2. 12; 13. 


, 


20. 27. 


8. 12; U; 15. 




21. 23. 


4. 17; 12; 15. 




22. 28 ; dB ; m. 


5. 16. 


' 


23. 28 ; 31 ; 35. 


6. 15. 




24. 91'; 80 ; 96. 


7. 8 libraries. 


1 


25. 37; 48; 82. 


8. 24 companies. 


\ 


26. 27^. 


9. 50 cases. 


I 


27. 81; 45; 64. 


10. 82yar4s. 


i 


28. 69; 61; 81. 


11. 259. 


t 


29. 62; 78. 


12 and 18. 82. 


• 


80. 68; 79. 


14 and 15. 37. 




81. 84f^h.; 84|f houra. 


16 and 17. 488. 


t 


82. 52 d. ; 62^ d.;' 75 days. 


18. 621. 




33. 54 ; 65^ ; 78}. 


19. 27; 23. 




84. 56 acres; 56^ acres. 


LESSON 


LX. 


— Pages 185-188. 


8. 2X 2X3;:2 K8. 


10. 5X 7; 8X13. 


4. 1, 2, 3, 5, 7. 




11. 2. [81 and 37] 


5. 2 X 7. 




12. 2 times. 


7. 8XSX 7. 




18. 2, 8, and 6 bushels;* 21, 


8. 7X7; 7X11; 7X13* 


14, and 7 bi^ 


9. 2. [23 and 29] 




14. 1484. 



* 42 bags, holding 1 bushel each, vrould s^iao ossa^SL-j qodXa^ VSea 
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15. 2205. 

16. 2538. 

17. $2418. 

18. $4956; $6182; $1176. 

19. 576 ; 2016 ; 4852. 

20. 15867. 

21. Prime; 11 X 13; 13 X 
17; 17 X 19; 3 X 7X23. 

22. 2 X 9 X 9; 8 X 41; 3 X 
4X41; 8X4X47. 



23. 25740; lT3M.{ 213346. 
28. 1818 ; 18180 ; IBMIMI^ 

31. $ 283.40. A 

32. 112000 pounds. I 

37. 62 acres. 

38. 18 horses. 

39. 90)f 

40. 66 lots. 



LESSON LXI. — Pages 138-140. 



4. A. 

5. A. 

'^^ i?y» i^» A* 

15. 0.05 £.; 0.15 £.; 0.35 £. 

16. 7.5 8.; 0.375 £. 

19. 14 cts.; .12^018.; 11 cte. 

20. $4.29. 

21. 0.06 lb. ; 0.19 lb. : 0.25 lb. 



22. 0.50ft.; 0.62ft.; 0.69ft. 

23. 0.48 m.; 0.403 m. 

24. 0.465 inch ; 0.549 inch ; 

0.604 inch. 

25. 0.531 A. ; 0.609 A. 

26. 0.66 C. ; 0.6 C. ; 0.34C. 

27. 0.92 d.; 0.7 d.; 0.64 d. 

28. 0.751b.; 0.51b.; 0.6561b. 



LESSON LXII.— Pages 141-143. 



1. 1.84. 

2. $ 0.26. 
8. $50. 

4. 1.269. 

5. $5.76. 

6. 3.56 ; 2.61 ; 5 ; 4.49. 

7. 2.689. 

8. $12.74. 

9. 5.13. 



10. 0.897. 

11. 0.003. 

12. 12.625. 

13. 1.02. 

14. 0.192;* 40.5. 

15. 13.97; 18.8; 29.43. 

16. 6.92; 200.2. 

17. $218.40. 

18. 0.01 ; 0.001 ; 0.0001. 



* Multiply like common fractions. \-^^^ *i'^*'«^ ■^^>^>!^-^c^:^^ 
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21. $S.l^ ^' 



JBSn 



$9.59; $57.54; 



8.10^ 

J^$ 115.08. 

f25. $4.50; 45cts, 

'26. $7.92. 

27. $15.20. 

28. $46.63. 

29. $25.44; $76.82. 



TO 

30. $15.15; $60.59. 

31. $66; $132. 

32. $0.20; $0.50. 

34. $5.66; $45.53. 

35. $178.94. 

36. $55.56. 

37. $14.16. 

38. $20.51. 



LESSON L XI 1 1. —Pages 143-145. 



1. 1.28; 1.22; 1.225. 

2. 0.65 ; 0.425 ; 0.45. 

3. 30; 300; 3000. 

4. 1.775; 4.216; 4.40. 

5. 4.033. 

6 and 7. 16 ; 160. 

8. 9.1; 0.91. 

9. 0.167 ; 0.143 ; 0.125 

0.111. / 

10. 1.6. 

11. 0.3333. 

12. 13; 1.3; 13. 
18. 15.17. 

14. $28.46. 



15. 0.338 ; 0.167. 

16. $ 1.43 ; $ 1.429. 

17. $1,111. 

18. 0.091, 

19. MB. 

20. 200;. 8000; 12.5; 125. 

21. 16 pounds. 

22. $ 60. 

23. 6.7 yards. 

24. 5.9 ; 590 ; 0.59. 

25. 2.61; 26.14; 261.4. 

26. 5.29 hours. 

27. 12 bushels. 

28. 10.5 bushels. 



LESSON LXIV.— Pages 145-147. 

1. $5.20. 2. $210.29. 8. $168. 

4. 83 is 8 times 11 ; 8 X $ 054 = $ 1.62 = sum required. 

5. 3 -|- 4 == 7, 2 + 3J = 5J; if 7 were 12, 1 would be 
^ of 12 = 1^, and 5^ would be 5J X V = 9. 

6 and 7. 207 — 29 »» 178 = the less. Subtract the dif- 
ference from the greater. 
8 and 9. 1 74 -j- 28 = 202 = the greater. Add the 
difference to the less. 
^0. ^ of 232 lbs. «= 116 Iba. TVie ^«ml qo. ^xife\;^^«^ 



\ 




INTELLECTUAL AW[THMETIO. 47 

9. The chain cost ^ as much as the watch, ai^d the key 
cost Y§^ = ^ as much as the Tratch ; hence they alt- 
j^^^^s=^ as much as the watch ; if j- = $ 125, ^ 
$ 100 = cost of the watch ; | of $ 100 = $ 20 » cost 
the chain, and ^ of $100 = $6 = cost of the key. 

10. 100 per cent -7- 5J per cent = 18^ = no. years. 

11. J + i = A; ^|-i.^ = i5f. = l| = no.days. 

12. 20 per cent [Analyzed like example 81, Lesson 
XLn.] 

13. $60, at 7 per cent, gains $4.20 in 1 year; hence it 
would take as many years to gain $ 6.30 as $ 4.20 is contained 
times in $ 6.30, which gives 1^ years = 1 year 6 months. 

14. 10 gallons are worth 10 times $ 8, which are $ 80 ; at 
$ 7 a gallon, it will take as many gallons to amount to $ 80, 
as $ 7 is contained times ^in $ 80, which are llf ; llf — 10 
as If =ss number of gallons of water. 

15. If they start from the same point, B must gain 20 miles 
to overtake A ; as he gains 2 miles an hour, it will take him 
10 hours to gain 20 miles. 

16. $ 22.77. 

17. $ 100 is ^^ or f , of $ 250 ; hence $ 250 must be 
loaned f of a year to requite the favor of $ 100 for 1 year. 

18. iH* in ^ of a year it gain 100 per cent., in 1 year it 
will gain -j^ of 100 per cent, which are 8 per cent. 

19. If the rest were sold at $ 2.50 apiece, only ^ of the 
cost of the lot would be received ; hence $ 2^ = } of the re- 
quired price, and ^ ss $ 3^ &» the required price. 

20. I — J = J, J of J = i = son's share ; § — J = J, 
^ofi«=^« daughter's share; ^-f J + |=:^ «$900; 
it = $ 1400 = whole estate. 

21. |-.^«=|, | — 1 = |, |of|«^«lastremainder 
»» 27 peaches ; |^ = 60 peaches »» whole number. 

22. A, B, and C pay ^ of the rent, hence 6 + 8 + 4 = 
18 must.be ^ of the whole number pf cows ; ^ = 2 cows 
*=» number D put in, and ^ =s 20 cows = whole number. 
Apaid^, or ^, of $ie;'B^«A^,^t ^,^%^s^^^^ 

^Md lV» or ^, of 1 16. 



48 _ KEY TO 

23. It W2i^ sold for 75 per cent, of the cost, and th^ cZu^ 
i6M9i>etween its proper value and the price received ^asj 
^ 30 = 55 per cent, of the cost ; hence this difierer^^e ijf 

•H» or {\y of the price received ; ^ of $ 35 « $ 25f . 04 

Since 75 per cent. »= $ 35, 1 per cent «= ^ of $ 35 
$^, and 55 per cent. = 55 times $ ^ = $ ^ = $ 25f . 

24. It was sold at 80 per cent, and, to gain 20 per cent^ 
it should have been sold at 120 per cent ; hence it shoulf^ 
have been sold at ^^, or J, of the price received ; f of S 8C> 
»=$45. Or, 

Since 80 per cent = $ 30, 1 per cent == -g^ of S 30 = 
$|, and 120 per cent =» 120 times $| « $45. 

25. 8 horses will consume 2 times as much as 4 horses, and 
they will consume 2 times as'lnuch in 12 days as in 6 days;. 
2 X 21 bushels = 42 bushels, 2 X '^S bushels as 84 bashfik 

26. -^ of 3 rods = 9| rods *=» its circumference. 

27. -j^ of 11 miles := 3^ miles = its diameter. 

28. Twice their sum must be 2 tames 19, or 38 ; the differ- 
ence between twice the sum, and twice the first and 5 times 
the second, must be 3 times the second ; the difierence be- 
tween 38 and 74 is 36 ; hence 3 times the second must be 36, 
and the second must be J^ of 36 «: 12. The first is 19 — 12 
= 7. 

29. Williams puts in f as much as Brown, hence the whole 
b I -ff = J of Brown's share; as J=« $700, } = $300 « 
Brown's share, and f »" $ 400 a^ Williams's share. 

30. A cord of wood costs $ 17 — the cost of a barrel of 
flour, $ 10 more than the cost of a cord of wood = $ 27 — 
the cost of a barrel of flour = the cost of 2 barrels of flour ; 
hence $ 27 = the cost of 3 barrels of flour, and $ 9 = the 
cost of 1 barrel of flour. $ 17 — $9 «=$8 «= the cost of 1 
cord of wood. 

31. 1 of the hound's leaps « IJ of the hare's ; while the 
hound is taking 1 leap, the hare takes IJ leaps; Ij — Ij **= 
^, hence, while the hound is taking 1 leap, he gains ^ of a 
Mre'sleap, and ie must take as many leaps to ^m*^^ Yvaxfc'^ 

^eapg, as f of a leap is contauned lames m ^5 \ess9». ^^^ 
are 150. Aiia. 1^^^^^^ 



,,mm- - ■ ■•, f — ^- ■••■ ■■ 
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INTELLECTUAL >KITHMBTIC. 49 

82. If 20 feet is the shadow of SO feet, 1 foot will be the 
shadow of 1^ feet, and 25 feet will be the shadow of 125 times 
Ij feet = 3 7^ feet Or, 

The shadow is | as long as the pole ; 25 feet are J of 3 7 J ft. 

33. As A's = I of B's + 15, A's and B's = 1\ times Fs 
-j- 15 = 54 ; hence | of B's = 39, and B's = | of 39 = S»- 
sheep. A's = 54 — 26 = 28 sheep. 

84. Smith puts in 3 parts, and Eobinson 4 parts; Smith's 
is f and Robinson*s ^ of the capital. 

35. The 2d no. = 24 — the 1st no., and twice the 2d as 
48 — twice the Ist; 8 times the 1st = twice the 2d -j- 17; 
hence 3 times the 1st »= 65 — twice the 1st, 5 times the 1st 
a= 65, and the first = 13. The second no. = 24 — 13 == 11. 

86. ^ of 22 in. = 7 in. «= diam. ; J X H = ^ = 38J 
square inches =« area. 

37. Each side of the square is J of 22 inches = 5^ inches, 
and its area is -y^ X V^ = ^ = 30J square inches ; 38^ — 
80^ = 8^ square inches. 

38. They cost 24 cents ; half of them sold for 15 cents and 
half for 10 cents, hence the whole sold for 25 cents ; 25 cents 
— 24 cents = 1 cent = the gain. 

89. The time past nudnight was | of itself; f — -^ =: | ss 
time from midnight to noon =» 12 hours, ^ == ^ of 12 hours 
ss 4 hours = the time past noon. Ans. 4 P. M. 

40. I — ^ = ^ ; J of the time past midnight == 12 hours, 
J = Jjf h., I = ^ h. = 9| h. = 9 h. 36 m. past noon. 

41. As ^ of the time to midnight »= |^ of the time past 
^^^i J, or the whole time to midnight xsexi^j-^S 
^es Uie time past noon ; hence the time from noon to mid- 
night, or 12 hours, was 8 tames the time past noon, and the 
time was \ of 12 hours « 4 hours past noon. 

42.^ The 4 sides of the square measure 20 miles ; A gains 
If miles an hour on B, and it will take him as many hours to 
overtake B as 1^ miles is contained times in 20 mUes, which 
aro 13J. B will have travelled 13J X 8 miles = 40 miles « 
2 times around the fiquaie. A.-^ W^^sa:^^i5^s^^^»\^^'^ 
oulea as QO miles s^ 3 ^xeq»& «xQvxTA^<^^»^?sais^- 

5 
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43. A^r the &st change there are 25 gal. of each ; ^ 
25 gal. .fss. 5 gal. of wine are then drawn off, and ther^ are 
25 — 5 = 20gal. of wine in the cask; 50 — 20 = 80 =s*:^j^ 
g^. of water. Or, / 

t — t=«t ; i o^i = |5 * of ^0=«'20=;=no. gal. of wine; ? 
^ §0 — 20 « 30 = no, gal. of water, 

44. At first \ of the wine is drawn off and \ remain, then 
1^ of 1^ is drawn off and | of | ==s 4 of the wine remain ; \ of 
60 gal. = 27j^ gal. = quantity of wine remaining. As the 
quantities added are th^ same aa those drawn off, there are 
50 gal. of the mixture ; 60 — 27j « 22| == no. gal. water. 

It will be seen that the 43d and 44th bear the same rela- 
tion to each other as the 48th apd 49Ui. 

45. The wolf can eat f of a sheep in 1 day, and ^ of { = 
^ in ^ of a day ; the hound can eat -^ (jif^a l^e^p in 1 day^ 
andiof3^ = ^iniofaday;i + ^^if, |i^i^« 
^ KB the part of the sheep 1^ to be eatei). ^ 4~ i =^ H 
as what the hound and mastiff together can eat in 1 day ; it 
will take them as many days to eat |^ of a sheiep as j|- is con- 
tained times in |^, which are X^^^ Ans. 1:^ days. 

46. A paid 75 per cent, of lus value and gained 60 per 
cent, of his value, or ff as= | =9 66} per cent, of the cost JB 
would lose 60 per cent, of his value on 125 per cent of Ik 
value, or ^^ = } = 40 per cent, of what he paid. 

47. By tiie last condition, the weight of the 2d cup «?» ft 
times the weight of the 1st cup -»- 10 oz., hence twice th^ 
2d s=s 6 times the Ist — 20 o«. ; by the other condition, tmce ' 
the 2d = the Ist + 10 oz. ; therefore 6 times the 1st— 20 
o«s, «s the Jst -f- 10 oz., 5 times the 1st — 20 oz. = 10 oz-> 

6 times the 1st = 30 oz., and the lat cup weighs \ of 30 oz, 
«=: 6 oz. The 2d weighs 3 X 6 oz. — 10 oz. =* 8 oz, 

48. First, \ of the wheat woyld be taken away, and \\ left. 
After each change, there would still be 80 bushels in the bin ; 
hence \ of the mixture, and consequentiy of the remaining 
quantity of wheat, would also be taken away the last two times^ 
and ^ would be left. After tlie first change, \ of 80 bushed 

of wheat would remm f *fter tto second cViai^e, % Q*^ \ =^^ 
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would remain ; and after the third change, | of | = ^ of 30 
bushels == 84 bushels of wheat would remain. 30^— 8f « 
21 J «= number of bushels of rye. 

49. 10 bushels of the mixture would each time be taken 
from 40 bushels, hence \ of the wheat would be taken, and 4 - 
would remain ; f of | == A, | of ^ = |i, %\ of 30 = 12|f 
S35 HQ, bush, of wheat 80 — ^ 12||^ ss= 1 7J-J = no. bush. rye. 

50. At the end of 4 months, the sum paid and the interest 
amount to $ 540 ; 120 per cent. » |, f of $ 500 « $ 600 ; 
the present worth of $ 600 due 3 months hence = %. 566^; 
$ 566^^ $ 540 =r $ 26^^ «= the gain. 

51. At th^ earliest time mentioned, the father's stge was 3 
I times his son's ; then 8 times the son's a^ -j- 12 yrs. === twice 
^ the son's age at thjs latest time jaientioned, or twice the son's 

age -\' 24 yxs. ; 8' limes ^e son's age == % times the son's age 
.^12 yrs., the son's age =» 12 yrs. ai^d the father's age = 3 
X 12 yrs, «== %^ yrs, At th^e required time, both were 4 
jrears older ; the spa wa^ IB ye^urs old, ^d the father was 40 
years old. 

$2. 5 per cent, pf | ?= jf^, mH 6 per cent, of | == ^fy; 

Tfir + iiir=^TiTr» if ilr^f Jiismoney==$90,^i^ = $lO, 

Und ^ === $ 1600; | pf $ ^600 «= $ 600 = sum let at 5 

per cent. ; $ 1600 — $ 600 == $ 1000 == gum let at 6 per ct 

68. |— i=^t'j? if ^ofthem(mey=«$|, fj = $25. 

54. On every pound at 40 cts. there is gained 4 cts., and 
on every pound at 50 cts. there is lost 6 cents ; hence, to 
make the gain and loss equal, there must be 6 lbs. at 40 cts. 
to every 4 lbs. at 50 cts., or the 40 lbs. must be divided into 
2 parte which ahali be to each other as 8 to 2. | of 40 = 24 
« no. lbs. at 40 cts. , I of 40 = 16 == no. lbs. at 50 cents, 

55. As the Ist-f- the 2d = the 3d, the sum of the three »» 
twice the 3d = is ; hence the 8d = J of 18 = 9. From 
the last condition, the 1st -j- the 8d « twice the 2d, and the 
l«im of the three ss 3 times the 2d = 18 ; hence the 2d » 
i-ofl8«,6. 18 — 6^9=: 8 = the Ist 

56. 6 men and 6 boys would ream^ 1^\ft\*L\ass?y^^s53^ 
receive $ 10-"5^8 »%^,«Q4\\Ba5i^w^^^^^v*^X^'^'^'^"^ 
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i $ 1 per day. 3 men would have 3 dollars ; 3 boys would hi 
: $5 — $3 = $ 2, and 1 boy would receive ^ of S 2 = \ 
f per day. 

57. Twice the first sum =»= the second sum, that is, trt 

jr*'>^e no. -|- 6 s= the no. -|- 14, and the no. == 14 — 6 = € 

1 58. As B and C have 11 times as much as A, they all h 

r 12 times A's = 12 X $ 3 == S 86 ; as A and C have 3 tin 

I as much as B, they all have 4 times B's ; hence 4 times ] 

f e= $ 36, and B's money B=^Qf$36=$9. AsB and 

i* have 11 X $ 3 = $ 33, C has $ 83 — $ 9 c= S 24. 

59. If 5 per cent = $ 90, 100 per cent. = $ 1800 «= 1 
whole sum at interest i »» ^i i »« -]^9 and {^ = ^^ ,' hex 
$ 1800 is to be divided into 3 parts which shall be to ea 
other as 4, 3, and 2. Sknith's is f of $ 1800 » f^OQ, Jone 
is } of $ 1800 r= $600, and Brown'sis f of Sl^^r $40( 

60. A and B pay J of the $ 76* without C*s aid. 4hofP 
eat as much as 4 X 4 sheep sa 16 sheep, and 8 cows eat 
much as 8 X 3 sheep as 24 sheep ; hence A's horses and cc 
eat as much as 40 sheep. B's 6 horses and 12 sheep ea^ 
much as 36 sheep, and the whole eat as much as 76 she 
A must pay |J, or ^ of $ 38 a S 20, and.B must pay f 
^, of $ 38 s= $ 18. After C put in 24 sheep, the who)|» 
as much as 100 sheep; hence A must pay -^^ or f, of 
«a % lb\, B must pay ^, or ^, of $38 = $ 13||, aj 
must pay -^, or ^, of $ 38 = $ 9^. A must pay 
$20 -f $15^==: $35^; B must pay $ 18 -f- $1^ 
$81J|; C must pay $0^^. 

61. Robinson's labor is worth half as much, and Han 
J as much, as if they worked all the time ; hence 200 m 
divided in the proportion off, 4, and 2, or 5, 8, and 4. 
inson should receive ^ of $ 200 = $ 58^, Savagf 
$ 200 = $ 94^, and Harrison ^ of $ 200 == $ 47^ 

« In the earlier editions of the Arithmetio this is erroneof 
edf77. 
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